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the lighter portion of the alloy ; the silver remains 
pure and free from base metal. Silver may be 
separated from copper in the cupel by continual 
addition of lead until it appears in a state of purity. 
. . . Gold may be purified from silver and copper in 
two ways. From copper alone it may be refined by 
the method used to purify silver from copper, namely, 
cupellation with addition of lead. If it is desired, 
sulphur may be added as well; this burns the copper 
and the gold remains pure. Gold may be refined 
from lead by the method used to refine silver from 
lead. The purification of gold from silver may be 
carried out in two ways, one by means of minerals 
and the other by means of salts. The former method 
is as follows : the gold alloyed with silver is beaten 
out into thin leaves and these are placed on a bed of 
a mixture of haematite and salt and covered with 
more of the same mixture followed by a layer of red 
clay. The whole is then heated in the oven known to 
men of science as the 'refining-furnace,' when the 
silver is absorbed by the earthy matter and the gold 
leaves are left pure, containing nothing but the most 
refined gold. 

“ This operation may also be carried out in a 
similar way by using alum and salt, or by means of 
baked clay. The clay is finely powdered and mixed 
with an equal amount of salt and the two well 
powdered again. The mixture is then spread in a 
layer on a layer of red clay. A gold leaf is then added, 
followed by another layer of the mixture of clay and 
salt, and so on until all the gold has been added. A 
covering layer of clay and sand is then placed on the 
top and the whole strongly heated, when the gold is 
purified and extracted from the silver. . . . This is 
the process known as shahira [refinement] by the 
people of this art. Gold may also be separated from 
silver in the same way that it is separated from 
copper. The gold-silver alloy is mixed with a little 
copper and the mixture fused, with addition of red 
sulphur from time to time. The gold refines away 
from the silver and is left pure. The former method, 
however, is the more efficient. 

“ The silver which is removed from the gold in the 
process called shahira may be recovered merely by 
the addition of mercury to the earthy residue. The 
mercury thickens and coagulates until it becomes like 
dough, and this is the sign [of the completion of the 
action]. When it has become like dough it is placed in 
a crucible over the fire and the mercury then volatilises 
away from the silver.” E. J. Hoi.myard. 

Clifton College, May 29, 1922. 


The Notion of Asymmetry. 

Modern refinements in our ideas of atomic and 
molecular structure at once demand a more precise 
definition of what exactly is meant by molecular 
asymmetry. Whether this asymmetry be due to 
certain groupings around a particular atom, or to 
the structure of the molecule as a whole, such physical 
properties as optical activity or enantiomorphism must 
ultimately be shown to be definitely related to the elec¬ 
tronic and nuclear arrangements in the molecule itself. 

Langmuir has shown that substances with molecules 
possessing similar electronic environments closely 
resemble each other in many of their physical pro¬ 
perties, and he calls this phenomenon isosterism, 
the substances themselves being denoted isosteres. 
In this brief discussion it will only be necessary to 
consider the application of this idea to the simplest 
case of stereoisomerism. 

The molecule Cabcd, where a, b, c, d, are all different 
atoms or groups, is asymmetric. It exists in two 
stereoisomeric forms, one the mirror image of the 
other. The substance having this molecular structure 
may crystallise in two enantiomorphously related 
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forms, and may rotate the plane of polarisation of 
light. Now let d be replaced by c ', where c' is an 
isostere of c. Such a molecule is now no longer 
asymmetric as regards the arrangement of its electrons, 
but is certainly asymmetric if we take into account 
the inner nuclei. If the rotation of the plane of 
polarisation of light is dependent entirely on electronic 
movements, such a substance may not be optically 
active, and it may not even crystallise in two forms. 
We have not sufficient data to decide this matter ; 
but it is obvious that the application of this idea 
to the case of isotopic elements entering into 
combination might lead to some interesting in¬ 
vestigations. We will only consider the substance 
CH . SO„H . Cl !5 . Cl,?, where Cl 35 and C 1 3J are the 
two principal isotopes of chlorine. This compound, 
like Cabcc', is asymmetric as a whole, but so far as 
its electronic environment is concerned, the two 
stereo forms are identical. 

Now this particular variety of di-chlor-methane- 
sulphonic acid must be formed to a certain extent in 
the ordinary preparation of the substance, and it 
would seem that its isolation could be effected, only 
if it Aid actually exist in two enantiomorphously 
related forms. From what has been said this seems 
rather unlikely, but still, an investigation in this 
direction would throw some light on the matter, 
one way or the other. Thomas Iredale. 

University College, London. 


The Evolution of Plumage. 

May I be allowed to refer to some of the statements 
in the article on the Evolution of Plumage published 
in Nature of May 20, p. 662. 

(1) The writer (H. F. G.) states that in the case 
of ducks and penguins “ the difference between their 
nestling coat and the final dress is enormous.” In 
my paper on “ The Nestling Feathers of the Mallard,” 
I point out that the tail-quill protoptiles consist of a 
calamus, containing cones, a shaft and a distinct after¬ 
shaft, and especially that the barbules at the tip of 
the shaft in having hook-like cilia are more specialised 
than in some of the true metaptile feathers of the 
adult; hence it follows that feathers of the first nestling 
coat, instead of being simpler, may be more complex 
than true feathers of the adult coat. 

(2) It is stated that in the emus the differences 
between the nestling feathers (protoptiles) and the 
feathers of the second and later generations “ are 
reduced to a question of mere size.” As the figures 
in my paper clearly show, the aftershaft of the feathers 
of the first generation is represented by a few simple 
barbs, whereas the aftershaft in the following genera¬ 
tions is as long and as complex as the shaft. 

(3) Owls and petrels are said to “ have as thick 
and fluffy and long-lasting mesoptile coats as any 
penguin.” In the case of the tawny owl the mesoptile 
coat is poorly developed and (in specimens I reared) 
shed soon after growth is completed—perhaps, like 
Pycraft, the writer of the article regards the feathers 
forming the first coat of true feathers in the tawny 
owl as mesoptiles ; the feather figured in “ A History 
of Birds ” (p. 270) is not a mesoptile but a true 
(metaptile) feather. In a young petrel I received 
last autumn from Dr. Eagle Clarke, the mesoptile 
coat consists of simple feathers less than half an inch 
in length—in penguins the mesoptiles are complex and 
sometimes reach a length of four inches. 

J. C. Ewart. 

The University, Edinburgh. 


(1) Surely the coats differ, almost beyond recogni¬ 
tion in penguins ; even in ducks, in which the first 
dress does not consist only of tail-quills. 
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(2) The figures [diagrams] show clearly that the 
all-important fact has been missed, namely, that the 
so-called aftershaft or byfeather consists not only of 
a few simple barbs but also of a distinct shaft. 

(3) Perhaps it will save matters if we read : Some 
owls and some petrels have as thick and fluffy and 
long-lasting mesoptile coats as some penguins, re¬ 
latively of course. For example, if some nestling 
feathers of the shearwater measure 24 +26 =50 mm. 
in length, this does not prevent large penguins from 
wearing still longer and longer-lasting coats; nor is 
it incompatible with some small petrels having mes- 
optiles (they vary much according to position) less 
than half an inch in length. 

Perhaps some genius, not too much hampered by 
facts, may still discover a “ law,” or equation, by 
which the palaeontological dates of various groups of 
birds can be deduced from the relative emanations 
of their successive nestling coats. H. F. G. 


The Atomic Weight of Mercury from 
Different Sources. 


The successful accomplishment of separating the 
isotopes of mercury (Nature, 106, 144, 1920 ; Phil. 
Mag. 43, 31, 1922) suggested an investigation to 
determine the extent to which samples of mercury 
from different sources might show the same atomic 
weight, i.e. the same density, which is to be expected 
only if the various minerals contain the isotopes in 
the same ratio. 

Mercury obtained from the following minerals was 
investigated :— 


Mineral. Geological Period. 

Cinnabar from Almaden (Spain) Silurian. 

Phalz (Germany) Permian. 

Idria (Dalmatia) Triassic. 

California (U.S.A.) Cretaceous. 

Santafiora (Italy) Eocene. 

Ras-el-Mah (Tunis) Upper Eocene. 
Golnicz (Hungary) 

Calomel ,, Terlingua (U.S.A.) Lower Cretaceous. 
Mercury oxychloride, Terlingua 

(U.S.A.).Lower Cretaceous. 


to. Cinnabar, synthetic, unknown origin 


After reduction with iron and repeated distillation 
of the metal in vacuo the densities were measured 
by the method described in the previous communica¬ 
tion. We found no difference in density exceeding 
the possible experimental error, which amounted to 
2-6 in a million, corresponding to 0-0004-0-0012 
in the atomic weight. Considering the very different 
geological and geographical origin of the mercury 
samples investigated we can conclude, with great 
probability, that the isotopic composition of mercury 
of terrestrial origin is the same. 

The following numbers are the density data (d 4 °) 
found in the literature :— 

13-3939 (Regnault, 1807). 

13-5958 (G. de Metz, 1892). 

13-5956 (Vincenti and Omodei, 1888). 

13-5953 Volkmann, 1881). 

13-5938 (Marek, 1883). 

I 3‘5937 (Thiesen and Scheel, 1898). 

13-5886 (Biot and Arago, 1816). 

The considerable differences exhibited by several 
of these numbers do not exclude the possibility that 
mixtures of different isotopic composition were 
measured. From the above-mentioned investiga¬ 
tion, however, we are justified in assuming the 
differences as most likely due to experimental errors. 

J. N. Bronsted. 

G. Hevesy. 

Physico-Chemical Laboratory of the Polytechnic 
High School, Copenhagen, May 12, 1922. 
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The English Ph.D. 

Some time ago I had the privilege of listening to 
addresses by the heads of two prominent English 
colleges on the provisions for the English Ph.D. 
Quite frankly it was stated that this degree is intended 
to satisfy students from the Dominions and the 
United States. It is manifestly unfair to give an 
American, for example, as a result of his study a 
degree, like M.A., which is of little or no value in 
his own land. 

Two fundamental mistakes, however, have been 
made which endanger the value of the English Ph.D. 
Perhaps this can be made clear by considering the 
matter from a purely practical aspect. The American 
undergoes the expense of his work for the Ph.D. 
primarily because it helps him to a better post than 
he would otherwise get. If his degree does not 
help him to earn his living it has no more than a 
sentimental value. When applying for his post, his 
degree is weighed by the faculty and other authorities. 
It is their opinion that determines the character of 
the university work for the Ph.D. 

These people require evidence that the candidate 
has received what they consider to be the best train¬ 
ing. In the first place, his degree must be from a 
place where his subject is well taught. For a post 
in geology the degree from a university where geology 
is represented by a distinguished professor is a valid 
claim, whereas one from a university with a less 
able geologist is of lower value. The English uni¬ 
versities must recognise that the value of their 
Ph.D. depends on the distinction of their teachers 
and not on their antiquity or fame. 

The general intellectual training of the man is 
a second factor. His degree must mean that he is 
imbued by the spirit of scientific research derived 
through contact with the leading investigators. 
This implies immediately that for the particular 
departments which the university decides to develop 
the Ph.D. instruction, it must have professors of the 
first rank. A general all-round training, at least 
in the man's particular subject, is also demanded. 
This implies that the. student must spend his time 
at different universities. The man who has worked 
in physiology under Sherrington, Bayliss, Starling, 
and Langley is a better-trained man than one who 
has spent his whole three years with only one of 
them. The English system, however, seems to deny 
or discourage the principle of migration. Unless 
something like the German system of free migration 
is developed the English degree can never have a 
value equal to the old German one. 

It is not necessary to discuss certain other regula¬ 
tions ; they will lapse by their own failure. For 
example, one university has proposed that the 
student shall choose his problem of investigation 
at the beginning of his three years and devote himself 
mainly to following it under the guidance of the 
professor. Such a process would, turn out a narrow¬ 
minded monk, and not the all-sided man of science of 
wide views that is demanded. Most of the regula¬ 
tions proposed by the universities are aimed at keep¬ 
ing out unfitted students—quite proper but minor 
considerations. In none of the discussions that I 
have heard has there been any conception of the 
more important matter of providing for the proper 
development of the scientific investigator with the 
gift of presenting his results to the world. Yet this 
is just what the American universities demand from 
candidates for vacant posts. What these provisions 
must be I will not attempt to indicate. They can 
be discovered only by careful inquiry into the causes 
of the success of some universities and the stagnation 
of others. E. W. Scripture. 
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